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(54) SAFETY VALVE DEVICE FOR BATTERY 

(57)Abstract: 

PURPOSE: To cause a safety valve device to operate with good repeatability 
and at low pressure, upon an increase in internal pressure, by constituting at 
least a part of a battery container of the lamination of two or more metal 
sheets, and forming a single or a plurality of holes or communication grooves a 
through at least one of the metal sheets. 

CONSTITUTION: Two metal sheets are laminated on top of each other at a 
thermocompression bonding process, thereby providing a metal sheet having a 
cutout groove. According to this construction, thickness remaining at the 
groove can be easily controlled to be equal to or less than 10&mu;m. Also, the 
dispersion of thickness can be restrained within the range of 2 to 3&mu;m. In 
addition, pressure to cause the explosion-proof function of a battery jar can be 
maintained approximately at 20kg/cm2 or below. Thus, the stable setting of a 
valve device can be ensured in terms of a change along with the elapse of time, 
as well. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the safe valve gear of the sealing cell of a safe explosion protection formula. 
[0002] 

[Description of the Prior Art] Conventionally, various kinds of overpressure discharge relief valves which operate at the time of 
the gas pressure increase inside a cell are proposed, however — for example, the rechargeable battery of the non-drainage system 
which used the lithium compound metallic oxide for the positive active material currently indicated by JP, 55- 136 131, A ~ or The 
rechargeable battery of the non-drainage system currently indicated by JP, 62-90863, A, JP,63-299056,A, etc., namely, in the case 
of the non-drainage system rechargeable battery which uses a lithium compound metallic oxide for a positive active material, and 
uses carbonaceous material for a negative-electrode active material Usually, although the pressure inside a cell can hardly 
becomes high at the time of use, since the performance of a cell will fall gradually if a two-poles active material, the electrolytic 
solution, etc. react with moisture, oxygen, etc., by this kind of cell, the relief valve of a reversible type is unsuitable. That is, it is 
desirable to take full sealing structure by the cell to which a performance falls by moisture, oxygen, etc. 
[0003] However, by the cell which has full sealing structure, while sealing nature increased and excelling in keeping, when it is 
heated by the elevated temperature, the pressure inside a cell rises, consequently a cell can explodes, the contents of a cell 
disperse, and there is human or a possibility of causing material damage under the unusual conditions of the case where it 
charges by the high voltage and the high current etc. 

[0004] Then, in the cell of closed mold, the cut section is prepared beforehand and the proposal which opens a pressure by **** 
is variously made so that the pressure inside a cell may become the marginal proof-pressure not less of a cell can or the cell 
obturation section and explosion may not be caused, the thing belonging to this — ****** __ the method (JP,58-17332,Y) of 
preparing a cross-joint type cut in a closed mold alkali button cell, and controlling the thickness of an intersection -- Other 
portions are received about the sealing cell of a flat form in pressure-proofing of the portion which the stress at the time of the 
pressure in a cell can rising concentrates most. How to notch in order to lower relatively (JP,60-65970,U), How to form the slot 
which has a flat part at the pars basilaris ossis occipitalis, and has an intersection in the center of a pars basilaris ossis occipitalis 
in forming a slot in the pars basilaris ossis occipitalis of a cell container (JP,63-86244,A, JP,63-86246,A), There is a proposal of 
the method (JP,63-86245,A) of attaching a slot to the inside of the pars basilaris ossis occipitalis of a cell container, the method 
(JP,1-309252,A, JP,1-309253,A) of attaching to the pars basilaris ossis occipitalis of a cell container the notch slot of the shape 
of a straight line which branched at both ends, etc. 

[0005] By the way, in the cell of perfect closed mold, although it is required for the grade in which a cell container explodes and 
contents do not disperse to make pressure-proofing of a cell container low, if it seems that the sealing state of a cell container 
may be simply destroyed when an external shock is added to a cell container on the other hand, use is not borne, namely, — the 
cell of perfect closed mold — ** — it is structurally strong, and moreover, pressure-proofing of a cell container is fully low, and it 
is required to be stable 

[0006] However, it is the pressure, especially 30 kg/cm2 of the request in the pressure range to which it is difficult for, therefore 
safety is secured to control dispersion in ****** of a cut by the cell of the perfect closed mold which makes a cut in some 
conventional cell containers small by the processing methods, such as press working of sheet metal and wet etching. It was very 
difficult to manufacture the safe valve gear which is stabilized by the following low pressures and operates with a sufficient 
precision. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the safe valve gear of a safe explosion protection 
formula with which the explosion-proof function of a cell container is stabilized by the pressure of a request of the pressure range 
to which safety is secured corresponding to elevation of the pressure inside a cell, and operates with a sufficient.precision in the 
cell of perfect closed mold. 
[0008] 

[Means for Solving the Problem] The safe valve gear of the safe explosion protection formula of the cell of the perfect direct 
vent system by this invention is the multilayer structure which some cell containers [ at least ] were made to rival in the metal 
plate of two or more sheets in the safe valve gear of the sealing cell of the safe explosion protection formula which made the cut 
in some cell containers, and at least one sheet of the metal plate concerned is characterized by being the metal plate which has 
the singular number, two or more holes, or a penetration slot. 
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[0009] namely, by the method of making a cut in some conventional cell containers by the processing methods, such as press 
working of sheet metal and wet etching, controlling ****** of a cut, and controlling the working pressure of the explosion-proof 
function of a cell container Although it is not easy to hold down the process tolerance of ****** of a cut to 10 micrometers or 
less, and to maintain repeatability with time, according to this invention, it is the board thickness of a metal plate made to rival. 
Since ****** of a cut is controllable, it is easy to hold down the process tolerance of ****** of a cut with sufficient repeatability 
to 1 0 micrometers or less with time. Namely, the working pressure of the explosion-proof mechanism of a cell container can be 
stabilized with sufficient repeatability with time. Although the lamination of a metal plate has desirable thermocompression 
bonding, since a metal plate is annealed and the mechanical property of a metal plate is stabilized at the same time it makes it 
rival by making a metal plate rival by thermocompression bonding in this case, it contributes to the stability of the working 
pressure of the safe valve gear of a cell container. 

[0010] Moreover, as for at least one sheet, it is [ ******** ] desirable that board thickness is 0.1mm or less, furthermore, shock 
resistance, such as fall and vibration, can be raised by looking like [ a three-stage ] the metal plate of three or more sheets at least 
partially, and changing the board thickness of lamination and a cell container by thermocompression bonding That is, by 
thickening board thickness around the safe valve gear of a cell container, deformation of the cell container by the shock is 
suppressed to the minimum, the incorrect operation of the safe valve gear by the shock is prevented, only depending on the 
internal pressure of a cell container, it can be stabilized with a sufficient precision and a safe valve gear can be operated. 
[001 1] By the way, usually, although the structure of this invention may be formed in some cell sheathing cans, since the volume 
which a cell sheathing can occupies is large, its number put into a vacuum furnace decreases, and it is not so desirable. 
Therefore, it is good to weld so that the through hole which manufactured the disk of the structure where the metal plate which 
formed the penetration slot beforehand, and the thin metal plate were made to rival by thermocompression bonding, and was able 
to open this disk in some cell sheathing containers may be blockaded. Or structure by this invention can be realized and, 
moreover, the time and effort which welds the above-mentioned disk to a cell sheathing container can be saved without being 
comparatively bulky, when putting into a vacuum furnace compared with forming in some cell sheathing cans, if the metal plate, 
the thin metal plate, and the lid body in which the penetration slot was formed are made to rival by thermocompression bonding 
and a cell sheathing lid is manufactured. 

[0012] Usually, although the cell container concerned is manufactured in many cases by the stainless steel, nickel-plating 
processing carbon steel, etc., if there is no trouble in corrosion resistance etc., although it is not limited especially, it is required 
by heating and pressurizing in a vacuum furnace to be the quality of the material in which thermocompression bonding is 
possible. That is, the quality of the material of a stainless steel, iron, nickel, etc. is usable. 
[0013] 

[Function] By this invention, when the pressure inside a cell container rises, it can be accurate and the safe valve gear of a cell 

container can be operated by the low pressure. 

[0014] 

[Example] Next an example is given and this invention is explained. 
[0015] 

[Example 1] or [ welding conventionally the metal plate which formed the notch slot as shown in drawing 1 by press working of 
sheet metal, wet etching, etc. to opening of a cell container ] — or By the cell which was giving the explosion-proof function to 
the cell container, by the method of performing press working of sheet metal to a direct metal cell container, and forming a notch 
slot ****** of a notch slot of having width of face of 10 micrometers or more within the same manufacture lot was not rare, and 
further, when manufacture lots differed, about 10 micrometers of averages of ****** touched with it in many cases. 
Consequently, it is the pressure to which the explosion-proof function of a cell container operates 20 kg/cm2 A grade or 20 
kg/cm2 It is not easy for it to be stabilized below and to control with sufficient repeatability. 

[0016] The structure of the metal plate which formed the notch slot in drawing 2 by making the metal plate of two sheets rival by 
thermocompression bonding is shown. For example, the cell container which has an explosion-proof function can be made from 
welding so that opening which was able to open in some cell containers the disk of the structure shown in drawing 2 may be 
blockaded. Thus, managing ****** of a notch slot in width of face of 10 micrometers or less, when the metal plate which the 
metal plate of two sheets was made to rival by thermocompression bonding, and formed the notch slot is used is managing to 
width of face with a thickness [ of the sheet metal of 3 of drawing 2 ] of 10 micrometers or less, and when setting ****** as 10 
micrometers - about 100 micrometers, it can also always press down the width of face of dispersion in ****** to 2-3 
micrometers or less. It is the pressure to which the explosion-proof function of a cell container operates by this 20 kg/cm2 It is 
possible for it to be stabilized in a grade or two or less 20 kg/cm with time, and to set it as them. 

[0017] A slot is penetrated by wet etching to the sheet metal of 70-micrometer SUS304, and it considers as the metal plate 
equivalent to 2 of drawing 2 , and these two sheets are piled up, it pressurizes in a vacuum furnace, using the sheet metal of 
30-micrometer SUS304 as a sheet metal of 3 of drawing 2 , and thermocompression bonding is heated and carried out to about 
1000 degrees C. Furthermore, it pierces to a phi 12mm disk and the relief valve of the structure of drawing 2 is manufactured. It 
welds to the cell container with which the phiSmm hole opened this metal plate with a notch slot by laser welding, and the 
phi5mm hole of a cell container is blockaded, a cell is sealed, and it considers as the safe valve gear of a cell. This safe valve 
gear is 18 kg/cm2. It stabilizes and operates. 

[0018] In addition, in a drawing, it does not have a dressed-size ratio. 
[0019] 

[Example 2] Furthermore, according to this invention, the relief valve of the structure which has the ring of reinforcement of four 
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in the circumference like drawing 3 can be easily manufactured by carrying out thermocompression bonding to metal plate **** 
of three sheets which gave processing which opens a slot and an aperture beforehand. Even when manufacturing the safe valve 
gear which stabilizes and operates by low voltage more to the metal plate of 2 and 3 using a thinner thing, it can attach in a cell 
container easily by welding etc. so that opening which was able to be opened in some cell containers may be blockaded, and, 
moreover, the safe valve gear with which dispersion in the attaching method cannot do influence easily at the working pressure 
of a safe valve gear can be made from adopting this structure. In the case of an example 1 , although 0.2mm - 0.5mm of the 
thickness of the ring of reinforcement is enough, it changes with sizes of a relief valve. 
[0020] 

[Example 3] Next, the example which applies this invention is shown in the sheathing lid of a square shape cell. After carrying 
out thermocompression bonding of the metal plate of three sheets which gave processing which opens a slot and an aperture 
beforehand like the example 2 simultaneously, the example in which the glass-metal HAUME tic terminal was formed is shown 
in drawing 4 . Thus, a relief valve is made on a sheathing lid, an effective-area product is large and the safe valve gear by which 
the working pressure was stabilized can be made from assembling on a cell. 

[0021] Moreover, it is also possible to take in the structure of preparing a bar in a part of opening for protection of a relief valve, 
the structure of preparing the welding margin of a cell lid and a cell can, the structure of preparing a relief valve in both the sides 
of a HAUME tic terminal, etc., like drawing 5 . 
[0022] 

[Effect of the Invention] When the pressure inside a cell container rises by this invention, repeatability is good, and the safe 
valve gear of the cell container which operates with a sufficient precision by the low pressure can be offered. 
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